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(57) Abstract: 

PURPOSE: To make it possible to purify an organic 
substance contained in an exhaust gas efficiently by 
separating a hydrocarbon adsorptive layer from a 
caKc layer Lving ' three-dimensional function or 
oxidation function in a direction at right angles with a 
gas flowing direction and in a certain cross-section 
and causing these layers to be borne on a honeycomb 
IrucLre partitioned by a diaphragm and with through 
holes arranged parallel to a gas flowing direction. 

CONSTITUTION: An exhaust gas P^nfi^^i^" 
adsorptive/catalytic element consists of an adsorpjve 
layer 17 with a hydrocarbon adsorptive function and a 
catalytic layer 16 with three-dimensional function or 
oxidation function borne on a f^on^y^^'"'', ^t'-"^*"'^,^^,' ^ 
partitioned by a diaphragm and with through hoes 
arranged substantially parallel to a gas flowmg 
direction. The adsorptive layer 17 and the catalytic 
layer 16 are borne by a structure, being separated .n a 
certain cross-section, in a direction at nght angles 
with the gas flowing direction. Consequently, it is 
possible to purify a hamiful substance contained in an 



exhaust gas blown out of an internal combustion engine, 
efpecfali?, HC generated in large quantities at the time 

of cold start. 
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m<Dmi^:^^itmmm • ^^^^^ 
<D^ 7.mti:^\^\zM'r ^ ^ ^^^^^^ 1 fs^c^s^ 
mami)^. mmmi}mn^nrc^^o)mom<^^±x^ 20 

(Cu, Ag, Au) <D-(^>^^'>r<i^< ^^-^^^^ 

[ii^xii 2] ifrt^-r :^s-Mg. c a, s 4 

r, Ba, Y, La, Ti, Ce, Mn, Fe, Cr. 

[t^^mis] mmm^^pt. pd, Rh(Do-^(Dp 
^-r:b^mmf)mm^nxf^^m^>^^itmmmi^x^ 



wm^7 - 2 3 2 0 8 4 
2 

imT^mi 9] -if:t^<hCDSi/Al ^)V]tf)^4 0 
[if^Jl20l ^:ty'<h^\z. Pt, Pd. Rh(D 

[it^^i 2 1] -^^^^-^ h^\z. mm^<D I Bmitm 
(cu. Ag, Au) <D^ :i'yf)^pt<i^< th-m^^n 

[|t^^2 2] '\f:t^^ h^(Dl Bm^mo^-i :^y(D 

x^^m^^2 imm(Dm^'7.ii^itmmmi^o 

[m^yM23] -^^^-C h^\Z. SfCMg. Ca, S 
r. Ba, Y, La, Ti. Ce. Mn, Fe, Cr, 

^^y^^^^nrzm^m2 i fa^o^^^x^^t:^®^ 
[m^m2 4] mm'^\H\zm^mir^^^^ i sc^v^-r 

mmi^±^zmmmf}mn^nxf^^mmw^mmhxt^ 
^ t^^m t-r 7.mty T.'T 

±mm\zh. /\-^j.myti^±\zmmmf)mn^nxr^ 

^il^JtlD^^t:-:$^-^^MLrcii^^2 4ia«(7)#:^ 

Miis^ CD ^ ± ?5ft iuc m ^iim Jtjp ^ ^ t - ^ - ^ ^ ^ 



( 3 ) 
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A, 

\z. m^mi 4ui^L 2 3 <D\^^rtif}^{ZB^m<Dmmi^^ 
'pu< 1 'Dmmi^rzm^m2 4f^i^L 2 s coi^-rn 

f)^ ^znEm<DmiS7.^itiy:^^A. 

im^m 3 0 ] mm.'^p^^zm^m 1 4r^i^^v2 3 cdi^ 
•rn^^\zn^m<D^mi^^pr^< i^mmv. ^\zm 10 
^mi^(Dm:^7.m.n:fj\^Tmm^z. A-:^A^3t^±fc 

m <i: f ^ ;^ X ^ I b V X 7" A . 

(c^>. Amm^±izmmm:^mn^nxt^^mm 
[ii^^3 2] ^fc. mm^tmm^(Dmizmm.mm 

V X A o 

© ^ ^ o :^ X oft n ;^ J: »tt #j f c g b M ^ c?? M 

\z±^m\zmmmmi]um^\i-^'-^mmhrzm^m s 

1 fH«feo#;^/X)^ft: vX5"Ao 

^^ikn^^mm-^^^oizLrcm^ms o/jiv^ls 3 
tDV^-rti;^^ tcfEmo#^:^x^t>fl: vX5"Ao 
(ii^js 3 5 ] m^m 2 4r£\.^h 3 4 (D\.^mf}^{zm 

iSco^lN:^x^t{f::>'X7^A^ffl>i. p^j^^lico 3 fx 
3^- hB#fc^^^^SN:^x4'<o^>fk;^?^^:?^^*®^ • M^S 

i^Rzsxx\tmmi^<Dmmm^z\^m^n. ^^^mm<Dm 30 

:^ X t C J: ^ ^ ± # t c -:> T 1^ ^ ^ ii 6 liJ H b T V X 

i§^tc^v^T> h^-^mmm:^7.^\zmitii^7.<Dm 

[ 0 0 0 1 } 

KX^- hPtt-^itc^^f -S^^b^^ (H 40 
C) m^9J}Mm^z^i\:x-^^mi1:^^itzy7.j-ARZSm 

-^xwity^m^zm-t^. 

[ 0 0 0 2 ] 

[m^<D^Wi] ^mm:^xmm^it^zMft^-^^F T pu 
;i-Kx^-h&^, i40^)iip^ { 1 [ummi^M ^c^H 
vtm<D^7tmm\ti'fmum\zmm-r^^'vf}^rs.D<D 
ih^n^ z t.{zr^^. 50 
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[ 0 0 0 3 ] ^(Dmrn^m^-r^tzib^z. mm^mmmm 

:^^<Dm^ (Electrically-Heated Catalyst ; l^T, 
TEHCJ Ll^v) if^ty-ih^^f^^tr^^m 

^^^misx^^^^^zmm-r^mm^^mm^nri^^^. m 
xii. ^m^s - 3 1 3 5 EHc, 

m^^zmmizm.m^rirzJ^mmm^7.mitmmmz2>/^ 

— ^-■^^m^^nx^^^^. ^tc. SAE paper 

No. 9 2 0 s 4 7 \z\t. mmf)^^^^zi^^it^tirzm 
mxHc^m^m^i^^yj^tLx. ^m^i<D±mmiz/^ 

[ 0 0 0 4] 

5 - 3 1 3 5 9 ^i>$g(C*5l^Ttd:, ±BE<D^mm IZ-D 
X. Zl-)i^ }^ hm(DJi^ y iy 3 >i&m<Drzisbizm 

mf<^Mm^w^zm^vx:ii eh c^<Dii^xnti^ 
i!^<n^^ z: ^m\zmi^x<Dmmht^'^nxi^f^\^^. ^ 

fz. SAE paper No. 920874COi;3fC 

f^ffir^;^^\ iy:^'f-Af)mmiu^zitRzsm'^^(DMi 

[ 0 0 0 5 ] :^^m\t. ±m(D^orji^^mt^WT<Dmm!^. 
i,z^^xr^^nfzh<DX^Ki . ^<db&o t-r ^ t 
n^/^7.:^^m<D^o\zmmtii^^'T'A^^'r^:: 

^z^m^z^^^^Hcm^mMm^z^itx^^mi^T.^ 
itmmm ' mm^. mmi^. #:^fx?^{bvx^A^txi3^ 

[ 0 0 0 6 ] 

mm^m^-t^rzii^(D^m ^^mm^zxn^t. m^^z 
^-oxit^^tifz. -tf 7.rMn:f7\^^zmm^izw-nr<i^^m: 

t'^m^^nxr^^m:^7.i!^itm^m • m^^^t^o 
T, mm:»xm.n:^\^tmf^:^i^\z. ^^mmx^mm 
hmmmtf)^^mvxmm^nxi^^^ :i t^^mtr^ 

[ 0 0 0 7 ] ^fz. ^^BMi^z^ti^i. mm^z^^xitm 
izmityi^mmmm^m-r^mmm:f}mn^nxu^mii 
^^^^•f^^tmif^fjmf^^ntz z. t ^^mt-r^m 

[ 0 0 0 8 ] w.\z. :^mm^z^nit. mm.'^\H\zJim<D 

V. ^izi^^^m ' mmi^<DmtJxmn:^\^Tmmiz. a 
AmmPf±.^zmmmf)m^^tixr^^mmi$^^mm 
i^xu^ z: t^^mt-r^m:^'>^^itzy^y'A. ^^mm 



( 

5 

[ 0 0 0 9 ] Mtc. :^mm^z^n{t. mm.'^[Hiz±m<D 
±{zMmmt}^mm-^nxu^mmi^^mmLxu^z. t 

h^^zm^'t^m^T.^cD^ityi^mm^mm - mm^i^ 
•ayx\t^mi^(Dmmmi^zmm^n. mmmm<DmjJ:^ 
\z^^um±^\zi^'Dxm^mm^^^m.mvTi^^<j§im 
^zioi^-^x. ^^-^mmm^7.^\zmi\:^:^7.(Dmm^ 

m'^p^\z\^m^tmm^Ltimi^:^mn^\^(D±.m 
mf)^^m\zmwt'^ntcm'^. hx^- hs^tc®^ 
^ii^m-nTs^z^-Dxm^.^ti. '^^-^xmrn^tmrn^n 
^fzisb. ±mm(Dmmi$^^^Tmm(Dmm^<kKi'^\z^{z 

m^zmmv. m^mi^^isb^m ( s o - i o o t:^*) \z. 
Tmm<Dmmi^\t^rzmiKum\zmmLx\.^tj:i^ (i o 
ot:^i^) (Dx. ^M^\zm.mhrzHcitm^it<D^^ 
m^^mth-t^. ^fc. iK\z^mi^(Dmmm\zmm^^ 
^^^^nx\^^rzti.xh. m^mhrzuccDmitmrnu^ 
^^x^^. i^±(Dra^mizMv. ^^m\t. ^^(omm 
• mm^xi-^^mi^^mi^^xrmmo^mmi^o^mumm 

[0 0 12] m:^mm^^^<D^m • mmw^mizt'D 

am\zitm^^-\zmiix:^^mri'^t^rzii>. mm - mm 
^(Dmmmf)mi^^nrz^^ (j^t. ^mm^s ti^ 
\z^< (DHCfimm^ti^. 'A^z. mm^^x^tm 

mmi^cDmmm^mm^nrzw^^ (juat, mm^i t 
1^-5) iz^< <DWii:^f)^mn^^o\z. ^"^mm^i:^ 
■r^f}^. ' mmi^(Dmm^i^<\tm.mizmfJxm.is 

[0013] znt\±w\(D^m^ bT, mm^<D^j^f^< 
^h-^^yo^iixmnyji^^zM-t^^^^. mm^cois 
:^mnyj\^{zi^'t^^^ ^ow,<-r^^mh^:ti^. ^ 
fz. mm^<Dpr^< th-^^o:)mam^mmm(Dma 
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<k'DXitw^tirzMmii(Dmmm<Dm^'tuiot>iS7.m 
Mmmo:)m^^MW-r^o ^^^z\t. mmm(D^umm 

ii^pgtc^i^r mm ' mwk^(omm%\t.m'n7.\z^ 

10 [0 0 14] m.m • mmi^o^mm^it. mm(D^ 
mmi^z^io^M\zmm^n. ^m\zmikvx:h:tt^Km 
m^^^. cnf)^nmi^m\z^r>xTmmizmmvrzm 
m^^mm^zm^x^z^^visb^. -rut?-^. mm - mm 
^<Dmm^<D^u^mtf^A.. mm^trmmoymmi^ 
(D^u^mtimit^ c t^z^r) ^ ^mm^zmm^f)^^^ 
mLfzHc^t.. pf^< thymm^zmrnvtzmzmik^ 
mjz^^mmi$^\zX':^x^i[:-^n^. 
CO 0 1 5] s^^6<jtcti. mm^^^^nc^mmi^^ib 
Tz^. rmmcommi^'f)^ i 5 o t:^±, L<\t2 b 

20 ox:\^±(Dum\zmmvx\.^^^o tcr ^ ci t^m^i. 
i/^o ^fz. ^mi^fzHc^wit'T^rzisb^^z^^'r^m^t 

i5fcj:oTiii^$n-5o /\ziti Amm^cD^ipAt 
Lx\t. )im(Dho)^m^^x^^\^^'f)^. 

mm^f}^^mmm^zmf}^i^t)0^z<urzisb. mm 

[0 0 16] ^fz. mmm(D^f)mn'^n. -^(dw^i 
3D A-/}^^^mn^m>to:>mmi^^m'r^ i^xj-a^z^i^^x 
mii:^(Dm.<D-^f}mm^^momnxmmmmi^ 
(Drm.m<7:)Mm^^mmv. mmi^^w-m^zmtk-r^z: 

mmi^Rzj^iy7.y^Af)mm^zmm^n^. 
[0 0 17] [mm • mmi^i F]mmm^n'::>/\zztii. 

mnyj\^\zF]^^\zmnrz3it^zMmm^m^L. ^<d 
^m^izmmm^m^hrzh(D-/)m^Li.^. ^rz. mm 
^<Dmmmf)V\=^ti Ammi^cDmmmo s^s o %x^ 
40 ^ tmm<Dmmmx^zw\z^^L\^^. /\zLti /:.mmi^<D 
mmm^^mm^(DWrmmvt^mmxr^\^^m'^xh. m 
m^(D/\-t} Amy^i^^zn-r^mmmitu 5 - s o %cd 
mm^-r^cof)m^L^^. mm^(D/\-fj Ammi^izM 
•r^mmmitf)^s%^mx\t. mmuoy^mmikiz^^ 

tf^o. sQx^m^^t. mm^(Dmmmf)^i&T'^ 

[0 0 18] M\z. mm3tmmm<Di^m^^±^ <'r 
^fzisb^z. mm^(D^j y'm^x^ <-t ^ . ±)imm^M 
50 <-r^, mm^^z^i^f^/\-t}i^mmi$^^^m<Dm.^m^ 
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[0 0 1 91 *fc. tt»a5CD'>^<<hfc-SI5^^««^^^ 
/ N - ;i A «l ^1= » ;y X S5t ti * 1^ « - SB O ^ (- « «t B * 
[ 0 0 2 0 1 ««a5X«®«SI5tt. 

!«gi5!5^ » ^ X ffin;^ ^ (- ^ < ^ ° 

[ 0 0 2 1 ] [®«*] Sf:yx*^»>c#»W^«>:#feltBK 

[ 0 0 2 2 1 [->X?/.] K*-***^^'^^®'^''®* 
SK e BKif b H C S <t:-r a * « ««<^= S IS W ^ . 



fi.) (C « ^ a « SD 8* it © t - ^ - X 14 E H c & ^ w s ^ t 
-r . «!«<*©®«a5«HCIffiBt3>hD-JW. tt 

m^cD^^M'X. RtK/Xtttt«<*®^ffl«i^*^^«^^ 

[0 0 2 3 1 Sfc. • «««<*'i^*»*-^*^ 

l^, -5^. ®« • ««*©f^*3 0 tC®if^*Srffl*iiA;fc 
(cii-T?$.o. ®«{*©TD!tffi'iKtR«<*A^e>a!i»ii>^-H 

C«:lt^t;-r«.fc*©««fr*«^^-^*- S'*- -ti*^^-® 

©-gK75^'®«<*©'!*:^*'^^*®'^"^^ * ^ '"'^^^^"^ 
[ 0 0 2 4 1 Mtc, FTPiS^^<*©5*<t'*«*>'^-t^ 

ss©s«*t*-^^^»««**^s^*^'^*'*!*^'''° 
®# • tt«<*Rt)^/x^4®«^l^s^^fc•->xx^©lSS 

30 &mtvx\t, »a)i©^««^©fc*- x>v>ia^ 

X(±®«<^t*©-t8S£ • TSitlcSaBSn2.«!«<*i:©W 
fiStt, ±i5it#l©««S-^^*'-^^SfBiftSiai«l^Tt>5t«l 

[ 0 0 2 5 1 3-;PHX^'-hB#f=^^feL.fcHCS*fii 

:£^xT5/-c»®^^t:14^/X#A^P (^^ 
a © m t © M ffi & tf ^. J6 © «K « ffl ^ ^ ® « *« 

K * # ^ X m BSc * IS ifi -r 5 M A* & ^ • 

[ 0 0 2 6 1 ;iC-tV^-5^«iii*J©«^«^^5£i: 
li a^©*&gij7ia?0*S&*^^<E''^f^*^*«M©:3-^W 
5„ HX^-hI^©»«^ffl^'-«^- 
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^«K.JtT'14. 0 (ililTCffll)) 

<(il4 6-19. 0 i^&^.f>^^mM) wu-> 
« «t ^) /as^ 14 wa> ® s^tfc s ^ * tk A b T . 

10 

[ 0 0 2 7 ] Sfc. ®«gBX«K«ft^tC®«$nfcHC 
»gPXa»««<*T«,*J:<^^^*^*^SE«®*J®Sf:« 

«!«<*s*M«^-r5fc*- &at®«gi5X(i®«*^*^^ 

K«tbfcHCSM!«gt!X(±TSit«]®««*-^»a'-'^* 

B ^ ipf - ^ % ffl ^ ^ 9i5 ^ '^^ ^ ''^ * ° 
[ 0 0 2 8] ^£*3. ®«a5Xtt®«*tC^«$nfcHC 

^ai^K. ^iA«0:-t>*-^Hc-t>-y-«- '>^-^ 

X i± fti! at « ® «5 ^ (c js « $ n A / F fs 15 ffl o , -fe 
9A('<ieoT. m<iiit^^»A««xttis*^j-^.^ffl^ 

[ 0 0 2 9 ] Sfc. ®ag5Xtt®«**^^^^^^-"C 

>(zi6t.)tt(«<*xtt®« • »m^<D»m^<ow-mm'X<D 

t, j;< , Sfcigft^tt'Cfe J;''^<• 
[0030] rtSRilKA^'bSPillSnSHC, CO, NO 



t, Pd, R h®^*. ©'>'&:< it>-«®*^®*'^* 

5 C t A^!ff * b"'^" 
[ 0 0 3 1 ] fefc. cn?.W*^^tt- A 1 ,0.. Si 
O,. TiC Z r 0,«roWf*1tS^tt*Ry:-n6© 

ffi'^K^btictaituTfflt^'sns. i#tc i o on'/g&.± 

IC. imttiE<btlCf4C e O:. La,0., CeO.-Z 

!««.^^ro»^JS©^fi5t»«2 0-1 3 Og/ft'A5»* 
U<. *fcRhffl^*«2~3 Og/ft'®S5ffl*^'»*^ 
I.. Sfc, P d©*-* 4 0 - 2 0 Og/ff ffl^S-&2.- 

[ 0 0 3 2 ] ®sgi5x«®«^«- mi^ow^tt^f^R 

e ^.i: S A n * A« ja#-t -^^^ 9 ^ h * t ^ 

it<o.Hfs i /A 1 :^)v)i:^>^4o&.±<oh(Di}mm\zm 
v.^ns. ft^^.Mt^4zsM-5, usy. 

^[ 0 0 3 3 ] sfc, -afc'tt-r-^^<isfc 

f,mO. 7 4 nm©tkKW:*cS^=i:aH7L*fe-^US Yl*. 

SM - 5 iUS Y*(lft^1i-CA-:^ A«ifi<*C«ffi-r 

Mb-CZ SM - 5 tUS Y*K5>bTfijfrS=fc^(Cb 
T=bJ;<- CO*^. ZSM-5B1 5 Ot:®)teEWSi 

[ 0 0 3 4] fife, ^f^^-f b(4¥aT-fc®««tb-C 
SilfP^5fc*{CP t, Pd, Rh<05^<D'>fi< tfc- 
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C, »^SOSit«l*. 5~4 0g/ft' (A-^A^ 

owi%©Ai:0.^s i o=©««;N*-f>^-&^*-s 

[0 0 3 5 1 Ui^<D^O\Z. if:t5^ htC*^K«:ffiHf 

® (-fi4!«»£» *^tf »«s & «® t-rffl s - A^-C' * 

[ 0 0 3 6 ] Sfc. -tf;t7'r hfcrawa® I B«^7n5g 
(Cu. Ag, Au) 0^:i->'&'PU<^'b-m^^^ 

-f^7-f h^®A 1 IM^^IC»UT2 0 

I BJS7E«ro-l-*>f3SP^-C. Mg, Ca. Sr. B 
a, Y. La. T i , Ce. Mn, F e, C r. N i . 

>. »Sb<eMg. ca. Fe. C t (D^ > <D O 

[ 0 0 3 7 ] iRm&x\i'&mmzii^^x, ®«s»as 

(Sjg<*CDaglCft^S*^ffi»S*^fcZ SM- 5. us 
1 ,0.-C eO,«^^^ttl&^21itbTaffibfcS 



ftt^ip? - 2 3 2 0 8 4 
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[ 0 0 3 8] uti. An*Amit<*ic. n^mumn^ 

5°: iS-SO-efeD. -t?^9<'bs£»S:#<^5^-<t 

b£^*^0. 0 5~0. 4 Og/cc, M«PE»*^0. 02~ 
0 2 Og/cc©iBffli:"r?>®7iWS bV^. 
[ 0 0 3 9 ] ^mmX\t, SN^I^4'(C. «!«a5X(4«« 

mnmm^i:--^- (Electncal Healer ;«T, TE 
Hj t^^o) &iBfiTSCife»Sb^^. EHtt. -^x 
7^- h«?©iB»tt^®K'^^^^*^^"*^^'^^'^®* 
©fc©©S@*iSW^«'*l-^-'^®'^'**^^'^'- E 
«, imtt©.'a-t-!'fSb<. MCC®EH±C'>^j:< t 

» ^ R ^ * T » ISi « « IE ^ 1 1* *^ ^ ® ^ * 
iSabTEHC Cr^fc^. «^ffl«*fi^^©»!« 
m tUTfflV^Si:. teiS©S«f*©attSrA^OTt- 
^-©SPS*CST^^**^Si^'^^^^-®*'^*^*^ 



[0 0 4 01 *%Bfl©«P^?X#ft*Stc43V.T, #^k-> 
X 7^ A * ©fl4!«BI5XKttlW<**?Stt<t-r ?. ft tc liiE^b 

tt©^xs«Ai-n«<k<. mit\&<^iJ7.thx\t^'J 

(D X T > ^ ^ ® fffl a ^J: S a » A ^ «e ^ * S ^ 

ttiSft X S4M«fl^ S X > > ifi^ (CSSS b T ^ 

(4. Sf^X©S^a^(^=fc«fitlSiA^5S>'^©t?. x>v>ife 

S)B# tSSM(^l^8§!'»>^*MMibTfeil'^. Sfc- ^ 

^^ii^e>2 0-5 o#, t-^-sso,-fe>it-©a^ 
i±x>-:^>i7 7>i'mA^&4 0-1 4 o#@«Siibfc 

[0 0 4 1 1 ®SgKXtt®^*7i^?'ai5BlbfcHC 

je)C#Al-^^-(fc14*-^©*AB§«B(4. PX«-»^<*X 
lt®«<*Tat(|iJ©^tti*© (0,i:>1i— . HC-t>-9- 
t J;oT^»l-re©A^*»*bV^„ ^A»«. ®« 

g5X(i®*«=©?a«^^* 8 0 - 1 0 0"CS:*fiK.fe«&tcH 



( 
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0-14 o^mmmmi^r^mj^x'^^. 

[ 0 0 4 2 ] E H-^E Hc ^#fffi-r^^^ti, mit^:^ 

{Z^^Xh^f^^^^. 5 0 - 3 0 0 I/min^^chf^o 

>^^m^y.±.^zmA't^t. mm^jc\±rm(DMmi^^i^^ 

'T^z.t^zr^^cDX. ^m)t:^^'^m.^.i5:m^zf^^^o \z 

[0 0 4 3] miti^:^ 7.^mx'r^:^m(Dm\z. x>>? 

>;u-y^j^ (0:-fe>-th-^^'tt-r) tcT, xr:7n 
—ty-^-mx^mhrc^m.mizMv. mmmm^K^'p 

\^zj.-^-^zxmmr^f)^. ^btct^, ^mit^z^K^^ 
>'^-ii^tif)mm^^zmt'r^ p EGOizy-^-m^m 

[ 0 0 4 4] j:>z^y(Df^.ikm\^. mi'^i^o:>}^^^'^mm 

'J y^(D^m^ tK^m^r^ii). cnih<D^r^^m^^xm 
fj mmx ^ ^mm^m-^ <D iy T.'r i^zm ^x t$^^ 
wtr^^. -ty^-^mi^^xm-^ T.mBk^mm't^yj^ 

z. t\z^^f}^y3ir^\t^m^ri^h<D<D. x>>?>^7^> 
^mitm^m<mmmm(Dm:^xm^^%^rcti^\z 

v>§ c iiT^w^ bv^o s/c, mit^:^7.mxt. mmm 
^m.m^mnm(Dmm t(Dmy7(D:fj^^^mmLxmmm 
m(Dm'^7.m^^n^ z. ^:^tt^mr^^m(D i^x^^o 

[ 0 0 4 5 ] 

mmm] i^r. :$^mm^mmm^zm':^^^x^^zmm\z 
mm-r^f)^. ^mm\tcn^<Dmmm\zm^^n^h<D 

[0 0 4 6 ] [^m • mmi^(7)i^m] 

' Mmi^ I ;it^l44mm(f). t^^lOOmmCO 

1 5 0 Mm, -t:;i-^^4 0 0 -fe^U/^^^-T >5^) (Dm 

0 mmcDnfe^tc r - A 1 J O, • C e (MMtt; 7 
0:30) ^0. 23g/ccS}tb.^l^T. Pd, P 
t, Rh^6 : 5 : I <D It t f<l ^ ^ o S 0 g/ i \' 
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gPfCThe PQ Corporal ionM(0 Z SM-5 (Si/Al^ 

;utt:= 2 8 0 ) ^0. 1 5g/ccteJ^b, 5S0X:xm^ 
lyx^mmti^fz. u±.(D^o\zi.x. mi^z^-tj^o 
(c. /\=.fji^myti^i s(Dmm^^mizmmm^mn'^ 
ntzMmmi ef}^mf^^ti. 't(D^m^izm.mmf)m^ 

[ 0 0 4 7 ] ' mmi^w : ±ia©^ • i <hf^ 

mm, Kil?L(7)|ft;^f^:l$ 1 0 0 mmcDRft^t::, 

fz. ^±OJ;^fCbT, !g| 2 fC^TJ: ^ t:i. AX;^A^# 

mi^i s (Dmm^^^^zmmm^mm-^ nrz^mm 1 i 
i^m^-^n. ^(D^nm\zm^mi)'^^m'^nfzm.m^m\ 

[ 0 0 4 8 ] ' Mjg^ni : _hfB®:^ • MiES#: I <h 

[^DAX;^ A^ig^co^®(Dffiil^:^^e>^g4 4mm, S 
3l?Lco^;^r^:^$ 5 0 mmc^^5^^< D • M 

j^^ffi^^i: b;^Co ^tc, r-Al:03-CeO: (S 
20 »it 7 0 : 30) (CPd (NO,) ,^^?^^ffil^TP d 
^^Mb, ^j^ft 5 5 Orr-^^LTP dSf^r - A 1 
: Oa • c e o,^i^^{bt^^f#;^co r(D^^^^[:^^± 

tB®« ' ^^«fflffi#:<D|ff®<7)^.L>^^ 6 4 4 mm, M 
®7Lco^;^f^S$ 5 0 mmCDg^5> ( < 0 l/^ fc^5>;0^ 
MM?LI*;^f^fcM:lL.rcg[i^) {CO. lg/cc^a^#b, 5 
5 0 rrj^^bXMiSli: bfc„ iit^S C7) P d MJ^* 
\ ^ ^g/W ^U-ofz. :k\z. Z S M - 5 fc (NH, ) . 

pt {NOr) r^m^^x 9 ox:x 4nm^m\^xp i ^ 

30 vm^^mtz. z.<Dm^^Ai%^m.mm^^ 

m\^tzU^(o9\^mmz^ni^. 5 5 or-e^^rfeu, ^1 
m^\.tz. mim(D^nm\-xo . isg/cc, ptatis 

3 . 3 g/f <h7^0 y^Co :;^fC, nm\Z r ~ A \ rO^\ZR 

^2^i:urc. m2m<D^mm\^o . osg/cc, Rha 

t^6. 7g/f ch;^ci:-:5;^Co JEtC, r-Al.O^tCPd^ 

-fu Y'-^\^tzm^^m2m(D}i\zmn. us 

gi: bfco ^ 3 gcDSJ^«t^ 0 . 03g/cc, Pdfitl4 
Og/W' ^U-dTz. ^A±-<D^o\Z\^X. [gI3(a)cD#^^ 

40 m^iS{h)(Dm^m\zi^'t <^o\z. < y)^f)^tixmmii 

L.x^<t^-DrzJ\:^tf i^m^^^i b(DW\m^^m\zm.m 

Mf^mn-^ntzmmw^i Qt^w^^-^n. ^(D9^mu\zm 

mj^5^^h'^hjrz^mm]^(D^mmi)mn^nrz\^^m'^ 

1 7 f}^w^f$.^ntzmm ' mmi^wi^nrzo 

[ 0 0 4 9 ] ' mm^iy : ±fa^* • ^id^^ i <hp 

C/\-tfI^mi^i^<DWj^(D^'L--f}^^^^4 OmmCDR/^ 
4 ^^-re 4 -DCD^^.^^tl^tl^^ut Lfz'^m2 5 
mm, Mjl7L(^^:^fB]:^$ 1 0 0 mm(7)R^$^4 ^^tC 

50 • MMi^ I tmm^zLxmmm^mm. ^^Eb. ?f 
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1 0 0 5 0 1 m^^MmftV;±i3®«-»*S»I^^^ 

1°0 0 5 21 m*^AM^:^S14 4mm*. 
g4 5n,m*. *^ 1 0 0 

9^ ^HA;i*A«3t<* (U-/W 3 0 0 um. -feJl-tiS 

3oot;v/^*^>^) 

^,?lOO^m, ^,;U^S4 0 0-fe;V/¥*f >5^) * 

[ 0 0 5 3] [®«<*©f^i*] : 

fig 1 4 4mm*. ft^ 1 0 0mm©B*li» 

O.m. -fe;U«-S 4 0 0-fe;U/^*^>^) 
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«|»-r^4-P(0*.S*n*'n + .L^tUfc*g2 5mm. 
,a?L«*i.^l^fi^ 1 0 0mm<D4:.«gli5^*< O&t. 

[ 0 0 5 5 ] mA&ili; -52175^ 1 0 0 
0<0&€*2 0mm<7)raPi-t2®BflSW-C. 

[0 0 5 6 1 [fi4«<*«f^M] : 

S^U) . US* 14 4mm*. ^ ' ' 

<^1V) <D4a^©B*?a^(*)3a=^-->'^9-f h«A^ 
*Al«ig^* (U:/»15 0Mm- Ka?L»4 0 0-tr;V/ 
^*^>^) ,cr-Al,0.-CeO, (a»Jt70: 
3 0) SO. 2 3g/ccfi»U. P d. P t . R 

: 5 : 1 O tfc i: ^ * <fc ^ » « ^^^^ ^ ' 

[ 0 0 5 7 1 [«^aSJJPi*^t-^-«iS«Sl 
^g4 4/.mU;T<OFe*»*. c r - 3 0 A 1 (« 
^o^) , F e - 5 0 A 1 - F e - 2 0 B 

RtyY,0.*»**Fe-l8Cr-8A 

1 - 0 0 5 B-0. 5Y,0,iV.5ffis£(C^**5'- 
;^a-X4g**1ilA^>^-i:UT, Sfc * ^ ^ 

6BSr.m»tb. 7K^^B^T-ei 3 2 5 t:U2 

5^F,^S*maStf^-CA:^*A«ifi{*Sitfc= #^nfcA 
- A «l ii O ^ TL S tt 3 % -C * o fc. 
[ 0 0 5 81 ±E^S!cJ:0#6nfc^?19 3mm*. 
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20 



^J;'e> -J 1^ 1 2 SRii?L®tl!. t¥fT^<f*l^C 6 ® 

m\to. 1 3 

[0 0 5 9 ] [S^^Xi*1b->^^Affl«^] .±Bai^^ 

[ 0 0 6 0 ] i^i^AA ; a 1 .K-r i ^ t 

lig||l±6 0 0 mm. ®« • I<2 D 

(4 2) t®raiSStt3 OmmtU/t. ^^""^"'J 
^.-;Wt^illPJ;0 1 2 0 OmmCDSS(^»*«*Ill (0 

[0 0 6 1 1 ^i^AB.:0l2tc5^TJ:^(^.^-- 
1(41), ®«-«i»<*ni(2 3)- tt«i*n(42)o 

;'sgli«6 0 0 mm. «!«(*I(4 1). ®S • ««<*n 
1(2 3), «!«*n(4 2)«&rai©tt3 Ommtbfc. 

x>i^>^x*-;wFaiPJ;0i 2 0 0 mmo<a 

[ 0 0 6 2] v,X^AC;0l3C^t-J:^(C X^v 
>(l)*.e<0^^*-^tt«8''- X>y>(l)W^^'-- ®« 

.tt«(*iii(2 3). m»ffl«»af^5Ct-f-(5 0) 
<.o,4.>^-(2)^- ^vxTmmKm-xm<^^ 

pj;0%«-««<*'>l(23)*-r©KiKtt6 0 0 m 

^. si«.tt!«<*ni(2 3). 

(5 0). »«S«.U(4 2)®&ra»«3 0mmi:bfc H 
r x>i^>^X*-;H^UiaJ;0 1 2 0 0 mm«(4B 
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[ 0 0 6 3 ] i,ZiAD:014l'5^-ri^*^- J-*^ 
ATL ( 3 ) t ® « • <«««^" . ( 2 3 ) «r.1 r 5 .-ft* 
4S(^,(4 1)*iSBbfcE;^«. j,S2->^xi.CtPim 

(4 l)S-eO®it* 6 0 0 mmi:b. 
(4 l)t®«-(te««t<^l'I^2 3)OF.'?Pa«:3 0mmi:b 

^0 0 6 4] 

I (4 Dt^m ■ «ii«<*ni(2 3)©Ffl(c. HCfc:^ 1 

.<.«^am^^-^t-3.-(so-)*saBi^^^^^^'* 
(41). «aa«Jpfa*t-^-( 50 ). 

!«ft:lll(2 3)©&Fp^PSa3 Ommtbfco 
[ 0 0 6 5 ] ^,X^;S16.C*TJ:^<C X>v 
>(l);!,^^©Sf^J^8S?S®-tai®H-tt««^l (4 D*- 

(2 1" )*PtgbTiaBbfc. KC*«T 

«tt),c»«^i^n(4 2)si^ab/.. 

i:|«(«^^I(4 1)ora(C«. ±rtfli)tcA/FI§SRffl©0 
-t>^-(2)S, ^b-rT8!t«'Jl-«^<S«ffl®-*^ 
'^^X?L(3)SiaBbfc. x>->*>-^X*-)H^ffinJ^ 

o««t«=i(4i)*-r-«SB««i'"0 0--- _ 
(41). ®«-tt«<*i' (21- )- ^m-mm^i 

(2 I" ) ftl!««<*ll(4 2)C0&Ba(att3 Ommtbfc. 
x>v>vx*-)H^ma<t0l 2 0 0mm«& 

[ 0 0 6 6 ] V^^A^; 

n. i.«.«««^v(2 5). 

fiUfc, «^^«(4)«rttS5 0mm-tS.^*^- 
(41), ®«.fti«<*V(25). tt«<*II(4 2)0&ix 

RSB-e «T ^ (' s At*!; ^ ^ n 2, i o (CIS b fc. ® « • 

(17)t;^^?.J:5'^*^«l^^- x>vv(l)t« 

s<^i(4i)cDffl{ctt. itsfifltcA/Fiarofflwo.^ 

^^_(2)S. *bTT8St«0iC«^<Siiffl«-*^®« 

xjL(3)^-^fibfc. x>v>-^x*-)WKmn^ofi* 

(4 l)$r©SgBS«6 0 Omm. tt«(^I(4 
1) aja.ft6«<*V(2 5). ««<^ll(4 2)«&F«m 
li3 0mmtbfc= 2*-- xw-^ 
0 1 2 0 0 mmW&B 



30 



40 



_i_ ^ ^ . — , 



bfc 

[ 0 0 6 7 ] 



50 



E! 1 8 fCS^-Tcfc^C- X>v 

«.ft!.!«<*lll(2 3). «ii«<*n(4 2XDI1K6S 
g^^t(4)©f^ga3ft« • M4»<*lll(2 3)« 
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I (4 l)^X<D^m\t6 0 Omm. 1(4 1), m 

^ • Mis^iii(2 3). mm^iH4 2)<D^mm\t3 0 

[ 0 0 6 8 ] I ; ^ 1 9 fC^T J: oiz. X> v 

xD-^^^omisxmmiz. ±mmf)^^^m ' Mt^^ i 
(2 1), mm^iU4 2)(DmizmmLrc. mm.'^(4)<D 
[Hm\z\t. • mmi^ i (2 ixom:^ (±mm) \z. 
m^7.m^mm ' mm^ i (2 i)(D^^^\zm^^nrz 
mm^ii 6){c^o, mm^d 6)<Dm^7.m.mf)mm 

^^zB^^nrc^m^il 7)lz\tLX^<U:^J:o\zT 

(i)^mm • mm^ i (2 ixDmiz^t. ±mm\\zAyF 
mmm(Do^±>'^-{2)^. ^Lxrmm^zmiki^m 
m(D-'^^m.mA^i3)^^mhrz. x>i^>vx4^- 

;U FtHP J: D • Mi^^ 1(2 1 ) ^TCD^^ti 6 0 0 

mm, mm ' mm^ I (2 1) tMmi^u(4 2)cDmm\t 

SOmmtLfz. ^\Z. X > > v X t^: — ;U H m P J; D 
1 2 0 Omm<Ditm^zmt^i^\U (M^'^r) ^^Mb 
fz. 

[ 0 0 6 9 ] vA.^AJ_: ^2 OtC^-Tcke^tC. ±mi^ 

(22)^^gL, mm.'^{4)<Dp^miz\t. mm ' mm^ 

11(2 2)cDmf;^ (_bdft#j) tc, #:^x»fL^^^ • 

11(2 2)<D^m^{zw^^^nrzMmu{i 6)fc^n^i- 

<U, M*«^(l 6)cD^^:^X5f£a75>*4'^^tcj^^r£$nfc 

mmmn 7 )^zitLx^<r^^^o^z'r^rz^(Dmmm 

l^-i H(6)^^ttfc„ ^cOftfe(0^^ti±fH>-X5^A I i: 

[ 0 0 7 0 ] vX5"AK ; H 2 i; 3 fC . X > v 

>(l)7&^^0#^;^fX»f££§{c. ±?)f£iij;^^ bMi®^ I (4 
1). • MiS^III(2 3). M^#:[V(4 4)cO|IitC|^ 

• Mid^#:iII(2 3)(i, 

^(1 ^)f)^^m'^7.mn^\^\zm^\^rzw^\zm^^n 
tz. < ^^^nrz^m^^^'r^m<Dt^mf)^r^mtr^^ 
<^o^zmmL. ^(D^m^\zmmi^in4 4)^^. 20m 
mwx-^nrz^mx^^mvrz. mm.^{4)\tmm • mm 
^111(2 3)<Dmmuii 7 )f}^i^!^mbrzHc^^±x- 
R^M:^{^'^rMnxf)^^mmi^\y{4 4)^mm-r^<^om 
ifvrz. ^fz. j^>'j>(i) tmmi^ 1 {4 Dom^z 

t^. ±^#J(CA/Fi^lf5^cOO:ir>1t-(2)^, 

xrmm^zm^xi^mm(Dzi:k^^mxii(3)^B^m l 

fzo x>i/'>vx7^-;i. KaiP^ f^^iiS^ I (4 D^x 

<Dmm{t6 0 omm, M^is^ 1(4 1), mm - M^^U 
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1(23), mmi^\y{4 4)(D^mm\^S OmmtLfz. 
^fC. x> v>VX7}^-;U HaiPct 0 1 2 0 0 mmOfi 

m^zmmi^ui m^itr) ^mmLfz. 

[ 0 0 7 1 ] iiA^iAL,; ^2 2 {Z^~r^olZ. JL>i^ 

yii)^^^<Dm:^:^m^^z. ±mmf}^^mmi^i {4 
1), mm^ 1(3 1). mm ' mm^ 1(21), mm^i 
1(4 2)<Dm\z^mLrzo ^tz. :^yi^>{i) tmmi^ 
I (4 Dcopsitcn, ±.mm\zAy Fmmm(DOtii>^ 
-(2)^. 'tvxrmm\zmik{^mm(D-:^^m,mAii 

10 (3)^^gL;^c<, x>>?>vx7}n-;i^ KttJP J: OMiS^ 
1(4 1 )^X(Dmm{t 6 0 0 mm, 1(41), m 

1(3 1), mm • mm^ i (2 u, ^^^^11(4 2) 

(^^relRiti 3 0 mm<h Lfco ^\z. X > >^ > X 
HttlP J; D 1 2 0 0 mmcD^efcMiS^III (^^-tt 
-T) ^mmLfZo 
[ 0 0 7 2 ] ->X^AM : 1^12 StC^T-J^^fC. ±aBv 

R>:#fettgi$( 1 s)f}m^'^nrzmmi^ i (s i ) ^^ml 
;^co 'e(Dm<Dm^\^±miyxy'ABtmmx$>^. 

20 [ 0 0 7 3 ] iiZ^^ANL; 0 2 4fC^-ri:ot3, ±12 

CD K ii ?L (7) I* :^ (h ^ it 1 1 m ii -r ^ i?X: ^ ^ t ^ 

m^^nrzmm^iuis 3)^mmvrz. r^^. mmi$^\ 

11(3 3) tl^^:^x^n;^r^(i:ii^^^^t^olfi:;^f^7iiWf^ 

tz. ^(Dm(Dm^\t±BdiyXy^ABt\^mX^^. 
[ 0 0 7 4 ] m^X^itiyX^ACDWm] : ±tBvX 

30 oocc, 4m.nji>i^>mm<DumM^mmLx. ft 

Pl^i^ (LA-4^"H) ^mmLfz. ^^i^^J 
(DmiSX^n:brzib{zmBm\z~:k^M^::i^r^^>yx 
#-'^rco^A?L^^^>X>v>i>^>^cfc0 9 0#rp1, 10 
0 I/minT^A bfco ^Mil ^IfD l^i^ h - :^ - ^ 

com^fjo^Ati 1 2 V/N* 5^ ij — I^TIt^^, X > V 
>^ ^>i^m3 Ofpmf)^^ 3 0S?rB^2 k WTii^ bfco 
^^;^XtlC V S D^i^b, x 5 ^> a >M ^#tti 

bfco lii^J^^^^ 1 fC^-To 
40 [ 0 0 7 5 ] 
[H 1 ] 
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[ 0 0 7 61 : ±iav'X7-/.C(0F 

«ttiPa®<kO 1 Ommrt»J®a« (&BB) 

n-en-fe-yht, FTPx^'-Mt ^^^^ 
loot:. 2 0 or. 3 0ox:rMhrcm<Ditm. 

[ 0 0 7 7 ] 
[«2] 









1 0 0 X 

2 0 0 "C 

3 0 0 T 


5 8 T 
7 6 X 
9 4 r 


7 2 

1 2 5 -C 

2 0 6 'C 
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[04] 

[05] • ^^^^--^^^^^^"^^ 

[06] ^^BM\zm^^m ' mmi^(D-mmm^^^'r^ 

[07] :^fg0^tC^^^^-^^^^^^^^^^^'^^ 

0-rfe^o _ ar^-^ 

08] ^C^B^IC^^^^^^^^-^^^^^^'^^''^^'^' 

[011] *%BB(-»^#:«J^^*^t->XxA®-«l 
[0 1 2] 

[0 1 3] 2^^BB(C«5#:'J^?t^<l^->^^'^®~*^ 
[0 14] *5£B3Ke^2.*^^i*<li->^^^'^"'*^ 

[0 1 5] *?ewtcfi^5S^^xit^b->X7-A®-; 

[016] *^HHlc»S#:y^^^^t->X7-A®-«l 

[017] ^^B^IC^^SPWXi^^bi'XT-ACD-*! 
30 SS^SiflB"^**^- _ 

[018] :^mm\zmz>mii^^i^i^^-^-^'^^^^ 

[0 19] jt^^'Wi^^-^^^^^^^'^^^^^'^'^"'* 

[02 0] *%B^c«2.sp^^s*^t->^^^®"*^ 
[02 1] *^BJC«5P^x#<k->xxAra-^' 

[02 2] *^B;!tC#S«P^X#{t->X7-Aro-Sl 

fc5^-riaH^0T-$>«>= _ 

[0 2 3] *fEBBIC«2.S^^^*<t->X7-/.« m 
[02 4] *58BSlC««>»:»^X*<t->^7-/^ro-' 

[02 5] m§iam»ai^*t-3'-«-^i**-5-si^» 

[jf^roSiBt!] 

50 h-. 11-Sffi. 15-A^*Am« 
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